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DESCRIPTION 



NOVEL ANT I ALLERGEN FILTER, PROCESS FOR PRODUCING THE SAME AND 
USE THEREOF 

Technical Field 

The present invention relates to a novel antiallergen 
filter for effectively preventing an allergen from 
redispersing while maintaining its allergic activity over a 
prolonged period of time by adsorbing and capturing an allergen 
such as a mite or pollen and inactivating the allergic activity 
of the captured allergen, a process for producing the same and 
the use thereof. 

Background Art 

As a conventionally known antiallergen filter of this 
type, for example, those obtained by attaching as an 



anti-allergenic agent, a water-soluble natural component such 
as a tea polyphenol having an anti-allergenic effect on a filter 
described in Patent Document 1 ( JP-A-2Q0Q-5531 ) or Patent 
Document 2 (JP-A-2001-2 69518 ) are mentioned . The application 
of such an antiallergen filter to an air cleaning device or 
a ventilating device as a filter for preventing an allergen 
from redispersing while maintaining its allergic activity by 
adsorbing and capturing an allergen such as a mite or pollen 
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and inactivating the allergic activity of the captured allergen 
has been planned . 

However, as for the antiallergen filter obtained by 
attaching a water-soluble natural component on a filter 
described in Patent Document 1 or Patent Document 2, since the 
anti-allergenic agent is soluble in water, though it requires 
moisture for adsorbing and capturing an allergen and 
inactivating its allergic activity, there is a problem that 
the anti-allergenic agent flows and drops or is detached from 
the filter due to moisture in the atmosphere in a highly humid 
environment or the like. 

As a method for solving such a problem, for example, there 
is a method of attaching a water-insoluble high-molecular 
weight anti-allergenic agent such as poly-4-vinylphenol on a 
filter as described in Patent Document 3 ( JP-A-2003-8 1727 ) . 
However, by only attaching such a water-insoluble 
high-molecular weight anti-allergenic agent solely on a filter, 
a satisfying effect cannot always be obtained. 

Accordingly an object of the present invention is to 
provide a novel antiallergen filter for effectively preventing 
an allergen from redispersing while maintaining its allergic 
activity over a prolonged period of time by adsorbing and 
capturing an allergen such as a mite or pollen and inactivating 
the allergic activity of the captured allergen, a process for 
producing the same and the use thereof. 
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Disclosure of the invention 

An antiallergen filter of the present invention, which 
was made in view of the above-mentioned points, is 
characterized in that a water-insoluble high-molecular weight 
anti-allergenic agent having a phenolic hydroxyl group and a 
moisture-absorbing material are carried on a filter as 
described in Claim 1. 

In addition, an antiallergen filter described in Claim 

2 is characterized in that, in the antiallergen filter 
described in Claim 1, the water-insoluble high-molecular 
weight anti-allergenic agent is poly-4-vinylphenol . 

In addition, an antiallergen filter described in Claim 

3 is characterized in that, in the antiallergen filter 
described in Claim 1, the moisture-absorbing material is a 
moisture-absorbing polymer. 

In addition, an antiallergen filter described in Claim 

4 is characterized in that, in the antiallergen filter 
described in Claim 1, the water-insoluble high-molecular 
weight ant i-allergenic agent having a phenolic hydroxyl group 
and the moisture-absorbing material are attached on one surface 
of the filter* 

In addition, a process for producing an antiallergen 
filter of the present invention is characterized by coating 
a filter with a treating liquid prepared by dissolving and/or 
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dispersing a water-insoluble high-molecular weight 
anti-allergenic agent having a phenolic hydroxyl group and a 
moisture-absorbing material in a water-containing organic 
solvent followed by drying as described in Claim 5. 

In addition, a device of the present invention is 
characterized in that the antiallergen filter described in 
Claim 1 is disposed between an air inlet and outlet as described 
in Claim 6. 

In addition, a device described in Claim 7 is 
characterized in that, in the device described in Claim 6, the 
antiallergen filter described in Claim 4 is disposed in such 
a manner that the surface on which the water-insoluble 
high-molecular weight anti-allergenic agent having a phenolic 
hydroxyl group and the moisture-absorbing material are 
attached faces the outlet side of the. device. 

In addition, a device described in Claim 8 is 
characterized in that, in the device described in Claim 6, it 
is an air cleaning device or a ventilating' device . 

According to the present invention, a novel antiallergen 
filter for effectively preventing an allergen from 
redispersing while maintaining its allergic activity over a 
prolonged period of time by adsorbing and capturing an allergen 
such as a mite or pollen and inactivating the allergic activity 
of the captured allergen, a process for producing the same and 
the use thereof are provided. 
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Brief Description of the Drawings 

Fig. 1 is a schematic view showing a method of 
investigating the pressure loss and the dust collection 
efficiency in Example 1. 

Fig. 2 is a graph showing the correlation between the 
total attached amount of poly-4-vinylphenol and a 
moisture-absorbing polymer and the allergen removal rate in 
Example 2. 

Fig. 3 is a graph showing the correlation between the 
total attached amount of poly-4-vinylphenol and a 
moisture-absorbing polymer and the dust collection efficiency 
in Example 3 . 

Fig, 4 is a schematic cross-sectional view showing an 
air cleaning device in Example 4. 

Fig. 5 is a schematic cross-sectional view showing a 
ventilating device in Example 5. 

Best Mode for Carrying Out the Invention 

An antiallergen filter of the present invention is 
characterized in that a water-insoluble high-molecular weight 
anti-allergenic agent having a phenolic hydroxyl group and a 
moisture-absorbing material are carried on a filter. Because 
of using the water-insoluble high-molecular weight substance 
as an anti-allergenic agent, the antiallergen filter of the 
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present invention is free from a problem that the 
anti-allergenic agent flows and drops or is detached from the 
filter due to moisture in the atmosphere, etc. even in a highly 
humid environment or the like. Further, since the 
moisture-absorbing material is carried on the filter, moisture 
that the anti-allergenic agent requires for adsorbing and 
capturing an allergen and inactivating its allergic activity 
can be effectively retained on the filter. Thus, the 
antiallergen filter of the present invention can effectively 
exert its anti-allergenic effect over a prolonged period of, 
time . 

In the antiallergen filter of the present invention, as 
the water-insoluble high-molecular weight anti-allergenic 
agent having a phenolic hydroxyl group carried on the filter, 
preferably poly-4-vinylphenol is used. For example, 
poly-4-vinylphenol with a molecular weight of 8,000 or 20,000 
is available from Aldrich Co, It seems that a number of 
phenolic hydroxyl groups that poly-4-vinylphenol has 
contribute to adsorption and capture of an allergen and 
inactivation of its allergic activity. 

In the antiallergen filter of the present invention, 
examples of the moisture-absorbing material carried on the 
filter include moisture-absorbing polymers such as 
polyether-ester polymers , polyether-ester-amide polymers , 
polyvinylpyrrolidone polymers and crosslinked materials of 
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polyethylene oxides, and other than these, crosslinked 
materials of silane coupling agents, a variety of inorganic 
hydrophilic materials and the like* 

Examples of a filter material (dust collecting filter 
material) in the antiallergen filter of the present invention 
include synthetic fibers such as polypropylene fibers and 
polyester fibers, glass fibers, natural fibers of such as 
cotton and the like* These are used after being processed in 
the form of a non-woven cloth or a woven cloth in accordance 
with the intended use. 

The antiallergen filter of the present invention can be 
produced by, for example, coating the filter with a treating 
liquid prepared by dissolving and/or dispersing the 
water-insoluble high-molecular weight anti-allergenic agent 
having a phenolic hydroxyl group and the moisture-absorbing 
material in a water-containing organic solvent followed by 
drying . 

The reason why the water-insoluble high'-molecular weight 
anti-allergenic agent having a phenolic hydroxyl group and the 
moisture-absorbing material are dissolved and/or dispersed in 
a water-containing organic solvent is that it is necessary to 
prepare a homogeneous treating liquid having an appropriate 
viscosity in order to homogeneously attach the water-insoluble 
high-molecular weight anti-allergenic agent having a phenolic 
hydroxyl group and the moisture-absorbing material on a filter . 



7 



The organic solvent is not particularly limited as long as it 
is miscible with water, and lower alcohols such as ethyl alcohol 
and isopropyl alcohol, polyhydric alcohols such as ethylene 
glycol and glycerol, acetone and the like can be used alone 
or in combination of plural types. It is preferred that the 
mixing ratio (volume ratio) of the organic solvent to water 
is 3 : 7 or higher. Incidentally, in order to improve solubility 
or dispersibility of the water-containing organi-c solvent to 
the water-insoluble high-molecular weight anti-allergenic 
agent having a phenolic hydroxyl group and the 
moisture-absorbing material, concentrated ammonia water or a 
surfactant may be added to the water-containing organic 
solvent. 

The coating of the filter with the treating liquid may 
be carried out by dipping the filter in the treating liquid 
or by spraying the treating liquid on the filter. The 
subsequent drying may be carried out naturally or by heating. 

It is preferred that the total attacked amount of the 
water-insoluble high-molecular weight anti-allergenic agent 
having a phenolic hydroxyl group and the moisture-absorbing 
material is from 1 g/m 2 to 20 g/m 2 . It is because when the 
attached amount is too small, an anti-allergenic effect is not 
sufficiently exerted, on the other hand, when it is too much, 
the pressure loss of the filter becomes large- 

Incidentally, the antiallergen filter of the present 
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invention may be produced by sticking a dust collecting filter 
media processed in a predetermined form to a filter frame 
material on which the water-insoluble high-molecular weight 
anti-aliergenic agent having a phenolic hydroxyl group and the 
moisture-absorbing material are attached- In addition, it may 
be produced by processing a filter material into which the 
water-insoluble high-molecular weight anti-allergenic agent 
having a phenolic hydroxyl group and the moisture-absorbing 
material are kneaded in a predetermined form* 

The antiallergen filter produced as described above is 
used in such a manner that it is disposed between an air inlet 
and outlet of an air cleaning device, a ventilating device or 
the like. 

Examples 

Hereinafter, the present invention will be described in 
detail with reference to Examples, however, the present 
invention is not construed as being limited to the following 
description. 

Example 1: Production of antiallergen filter and its 
characteristics 

A treating liquid prepared by dissolving 
poly-4-vinylphenol (molecular weight: 8,000, manufactured by 
Aldrich Co,) and a moisture-absorbing polymer in a 
water-containing isopropyl alcohol (the mixing ratio of 
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isopropyl alcohol to water on a volume basis was 7:3) was 
sprayed 9 times on one surface of an electret filter prepared 
by applying a high voltage to a polypropylene fiber under the 
condition of heating thereby making it into a heat-treated 
electret and processing it in a predetermined form, followed 
by naturally drying, whereby an antiallergen filter was 
produced. The total attached amount of poly-4-vinylphenol and 
the moisture-absorbing polymer in this antiallergen filter was 
6.06 g/m 2 . 

By using this antiallergen filter, the water content at 
a temperature of 25°C and a humidity of 95% was investigated 
based on the weight change when it was heated from 25°C to 120°C, 
and as a result, it was greater by about 1 g/ra 2 compared with 
an untreated filter. In addition, the water content under the 
conditions other than those above was also greater by 0.05 g/m 2 
to 1 g/m 2 compared with an untreated filter. Accordingly, it 
was found that this antiallergen filter is excellent in a 
water-absorbing ability. ' 

Air was passed through this antiallergen filter at 
different rates, and the pressure loss and the dust collection 
efficiency were investigated as shown in Fig. 1. At this time, 
the antiallergen filter was placed in such a manner that the 
surface on which poly-4-vinylphenol and the 
moisture-absorbing polymer were attached was disposed on the 
downstream side of the air flow, and the test was carried out- 
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The results are shown in Table 1. As is clear from Table 1, 
by attaching poly-4-vinylphenol and the moisture-absorbing 
polymer on the filter, the pressure loss and the dust collection 
efficiency increased, though slightly, compared with an 
untreated filter. 





Table : 


L 






Untreated filter 


Antiallergen filter 


Attached amount 


g/m 2 


0 


6.06 


Pressure loss (0.3 m/s) 


Pa 


64.6 


66.7 


Pressure loss (0.5 m/s) 


Pa 


116.6 


120.7 


Pressure loss (0.8 m/s) 


Pa 


262.1 


264.9 


AP (0.3 m/s) 


Pa 




2.1 


AP (0.5 m/s) 


Pa 




4.1 


AP (0.8 m/s) 


Pa 




2.8 


Dust collection efficiency (0.3 m/s) 


% 


99.8 


99.9 


Dust collection efficiency (0.5 m/s) 


% 


97.7 


98.7 


Dust collection efficiency (0.8 m/s) 


% 


97.3 


97.4 



Example 2: Correlation between the total attached amount of 
poly-4-vinylphenol and moisture-absorbing polymer and 
allergen removal rate 

The degree of decrease in allergen when an antiallergen 
filter which was produced in the same manner as in Example 1 
and on which poly-4-vinylphenol and a moisture-absorbing 
polymer were attached at different total amounts were contacted 
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overnight with a liquid containing different amounts of Der 
fl (derived from D, farinae) as an allergen was analyzed by 
the ELISA method, and the correlation between the total 
attached amount of poly-4-vinylphenol and a 
moisture-absorbing polymer and the allergen removal rate was 
investigated. The results are shown in Fig. 2. As is clear 
from Fig, 2, the allergen removal rate increased accompanying 
the increase in the total attached amount, and reached a 
substantial plateau at an attached amount of 4 g/rn 2 . 
Example 3: Correlation between the total attached amount of 
poly-4-vinylphenol and moisture-absorbing polymer and dust 
collection efficiency 

The dust collection efficiency at a ventilation rate of 
0.5 m/s was investigated in the same manner as in Example 1 
for an antiallergen filter produced in the same manner as in 
Example 1 and on which poly-4-vinylphenol and a 
moisture-absorbing polymer were attached at different total 
amounts. The results are shown in Fig. 3 . ' As is clear from 
Fig, 3, the dust collection efficiency increased accompanying 
the increase in the total attached amount. At this time, the 
dust collection efficiency in the case where the surface on 
which poly-4-vinylphenol and a moisture-absorbing polymer 
were attached was disposed on the downstream side of the air 
flow is superior to that in the case where the surface was 
disposed on the upstream side of the air flow. 
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Example 4 : Air cleaning device 

A$ shown in Fig, 4, an air cleaning device 1 is provided 
with an antiallergen filter 3 produced in Example 1, a fan 4, 
an inlet 5 and an outlet 6 in the inside of a frame body 2. 

Polluted air containing an allergen or the like is sucked 
from the inlet 5 of the air cleaning device 1 by the fan 4 and 
sent to the antiallergen filter 3, whereby a contaminant is 
filtered by the filter. At this time, the antiallergen filter 
3 adsorbs and captures an allergen and inactivates the allergic 
activity of the captured allergen. The cleaned air is 
discharged from the outlet 6- It is preferred that the 
antiallergen filter 3 is placed so that the surface on which 
poly-4-vinylphenol and the moisture-absorbing polymer were 
attached is disposed on the downstream side of the air flow 
in order to suppress the increase in pressure loss and obtain 
a superior dust collection efficiency. 
Example 5: Ventilating device 

As shown in Fig* 5, a ventilating device 11 is provided 
with an antiallergen filter 13 produced in Example 1, an air 
blower unit 14 , an inlet 15 and an outlet 16 in the inside of 
a duct 12. 

Polluted air containing an allergen or the like is sucked 
from the inlet IS of the ventilating device 11 by the air blower 
unit 14 and sent to the antiallergen filter 13, whereby a 
contaminant is filtered by the filter. At this time, the 
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antiallergen filter 13 adsorbs and captures an allergen and 
inactivates the allergic activity of the captured allergen. 
The cleaned air is discharged from the outlet 16- It is 
preferred that the antiallergen filter 13 is placed so that 
the surface on which poly-4-vinylphenol and the 
moisture-absorbing polymer were attached is disposed on the 
downstream side of the air flow in order to suppress the 
increase in pressure loss and obtain a superior dust collection 
efficiency. 

Industrial Applicability 

The present invention has an industrial applicability 
in terms of being able to provide a novel antiallergen filter 
for effectively preventing an allergen from redispersing while 
maintaining its allergic activity over a prolonged period of 
time by adsorbing and capturing an allergen such as a mite or 
pollen and inactivating the allergic activity of the captured 
allergen, a process for producing the same and the use thereof. 
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